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Claims 

I claim: 
I 



A swim fin comprising a resilient blade member having an uppei/face, a lower face, outer side 

edges, a root portion, a free end portion, a shoe member securedrto said root portion of said blade 

member, and at least one resilient elongated rib secured to saia blade member and extending 

substantially from said root portion toward said free end portion wherein said rib member is 

arranged to transfer a majority of the load created on said Wade member to said shoe member 

during the act of swimming, said rib having a substantially rounded cross section, said rib being 

made with an elastomeric material having a Shore A hamness measurement that is less than 85 ; 

durometer, said rib member having sufficient resilienc/to permit said blade member and said rib 

to experience a light kick deflection of at least 10 degrees from a neutral position during a light 

kicking stroke wherein said deflection is measured at a tangent to said blade member taken at the 

midpoint along the length of said blade, member, and said rib has sufficient vertical dimension to 

/ N 

permit said material to experience an elongation /ange of at least said 5% along an attacking 
portion of said rib and experience said^JompreMian range of at least 2% along a lee portion of 
said rib as said rib experiences saip ieflectionwuniig said light kicking stroke, and said 
elastomeric material being capable of experipcingyaid elongation and said compression range 
during said light kicking stroloe, said elastomeric material being- sufficiently extensible to support 



a natural resonant frequency 



within said rip and saia blade member that permits a standing wave 



shoe member oscillation is ai 



to form along the length of s lid rib wheiya significantly high frequency short range reciprocating 



)lied to^ 



loe member, said shoe member oscillation is 



substantially\similar to that usm for a Iiigm frequency short range reciprocating kicking stroke, 
said standing wave forming a nob^l \jo\yj( on said rib member between said shoe member and said 
free end portion, said standing wave^ having a root oscillating portion located between said shoe 
member and said nodal point, saidistanding wave having a free end oscillating portion located 
between said nodal point and saia free end of said blade member, said root oscillating portion 
oscillates in the same direction <xr said shoe member, and said free end oscillating portion 
oscillates in the opposite direct/on of said root portion and said shoe member. 

2. The swim fin of claim 1 whafein said^rtical dimension, said elongation range, and said 

compression range are arranged to permit the bending resistance of said rib to increase 

) exponentially as said rib md said blade member are deflected passed said light kick deflection 
i. / 

experienced during said light kicking stroke as an increased load from a stronger kicking stroke is 
applied to said blade member, wherein said exponential increase in bending resistance occurs as 
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said compression range becomes significantly used up substantially near said l&ht kick deflection 
in an amount effective to create a leeward shift in the neutral bending surface/ within the material 
of said rib to create an significantly increased requirement for attacking sidfe elongation within 
said material along said attacking portion of said rib as said light kick deflection is exceeded. 

3. The swim fin of claim 1 wherein an increase in the energy input to said shoe member oscillation 
creates an amplified increase in the oscillation amplitude of said free end oscillating portion. 

4. The swim fin of claim 1 wherein said deflection is selected ft6m the group consisting of at least 
10 degrees on a light kicking stroke and less than 30 degree^ on a hard kicking stroke, between 10 
degrees and 20 degrees on a light kicking stroke and between 30 degrees and 45 degrees on a hard 
kicking stroke, at least 20 degrees on a light kicking stroke and less than 45 degrees on a hard 
kicking stroke, less than 45 degrees during a significantly hard kicking stroke, and less than 55 
degrees on a hard kicking stroke. 



5. The swim fin of claim 1 wherein saLd deflectioft is significantly consistent during said light 
kicking strokes and during modera/ely stron/ kickinglstrokes. 

6. The swim fin of claim 4 wherein laid deflection is significantly consistent between said 
moderately strong kicking strokes and ftard kickinglstrokes. 



7. The swim fin of claim 1 wherein saftsT rib \4 arranged to permit said deflection to be significantly 
maintained during hard kicking strokes, wherein said deflection is maintained in an amount 
effective to permit said swim fyft to produce significantly high swimming speeds during said hard 
kicking strokes. 

8. The swim fin of claim 1 wherein said rib is arranged to prevent said blade member from over 
deflecting during strong/kicking strokes to orientations ineffective at producing significantly high 
swimming speeds during said strong kicking strokes. 



9. The swim fin of claim 1 wherein said elongation range experienced during said deflection is 
selected from tho^group consisting of at least 7%, at least 10%, at least 15%, and at least 20%. 



\ 



10. 



The swim finyof claim 1 wherein said compression range experienced during said deflection is 
selected from the group consisting of at least 5%, at least2%, and at least 10%. 
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11. The swim fin of claim 5 wherein said rib is arranged to provide an exponential increase in 
bending resistance as said compression range is reached. / 

12. The swim fin of claim 1 wherein said material has sufficient memdry to efficiently store energy in 
said material as said material experiences said elongation range jwid said compression range, 
whereby said energy storage permits said blade member to experience increased snapping motion 
at the inversion portion of said kicking stroke. / 

13. A swim fin comprising a resilient blade member having an upper face, a lower face, outer side 
edges, a root portion, a free end portion, a shoe member secured to said root portion of said blade 
member, and at least one resilient elongated rib secured to said blade member and extending 
substantially from said root portion towajaLgaid iree end portion wherein said rib member is 

, arranged to transfer a majority of th^load created on said blade member to said shoe member 
during a kicking stroke used duriife the act df s^jftiming, said rib having a substantially rounded 
cross section, said rib having a Shore A hardness 1 ;ss than 80 durometer, said rib being made of a 
higWyelastomeric material, sa/d rib is sufficient^ resilient to experience a deflection during said 
kicking stroke of least 15 degi ses from a neutraj/olade position wherein said deflection is 
measured at a lengthwise tang ;nt tafcen^Lwr^the middle of said blade member between said shoe 
member and said free end portibn/and a sig^fic^intly large portion of said deflection occurs begins 
near said foot pocket, said rib hp^a sufficiently large vertical dimension to force an attacking 
portion of said elastomeric material within said rib to experience an elongation range of at least 
10% during said deflection ind a compression range of at least 5% during said deflection. 

14. A swim fin comprising /resilient blade member having an upper face, a lower face, outer side 
edges, a root portion, ar free end portion, a shoe member secured to said root portion of said blade 
member, and at leasyone resilient elongated rib secured to said blade member and extending 
substantially from /aid root portion toward said free end portion wherein said rib member is 
arranged to transfer a majority of the load created on said blade member to said shoe member 
during the act or swimming, said rib having a substantially rounded jygss section, said rib having 



sufficient resiliency to experience significant deflection to ^predetermined reduced angle of 
attack around a transverse axis under said load wherein said deflection is arranged to begin 
significantly close to said shoe member, said rib has sufficient vertical dimension and resiliency to 
permit said rib to experience an elongation range of at least 5% alon^an attacking portion of said 
rib and A compression range of at least 2% along a lee portion of said rib as said rib experiences 
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said deflection during a light kicking strpke, said vertical dimension, said elongation range, and 
said compression range are arranged to permit the bending resistance of said rio to increase 
exponentially as said predetermined angle of attack is exceeded under an increased load is applied 
to said blade member by ^stronger kicking stroke in an attempt to increase swimming speed, ' 
wherein said exponential increase in bending resistance occurs as said compression range is 
exceeded in an amount effective to create a leeward shift in the neutrarf bending surface existing 
within said rib in a manner that significantly increases the requirement within said attacking 
pdrtion of said rib to experience further elongation before furthentoending within said rib can 
occur, whereby, said leeward shift of said neutral bending surface within said material of said rib 
permit^ significantly increased bending resistance to occur yhen said predetermined angle of 
attack is exceeded. 



15. A swim fin comprising a resilient blade member having an upper face, a lower face, outer side 
edges, a root portion, a free end portion, a shoe meraroer secured to said root portion of said blade 
member, and at least one resilient elong^d rib soured to said blade member and extending 
substantially from said root portion toward saidyrre^fend portion wherein said rib member is 
arranged to carry a majority of the Jbad created on sip blade member during the act of 
swimming, said rib being made with an elaafomeric material that is sufficiently extensible to 
support a natural resonant frequency within said riyand said blade member that permits a 
standing wave to form along We lengthyof said niT when a significantly high frequency short range 

illatipff is.aptffied.to said shoe member, said shoe member 
oscillatiorf is similar to that usefci fo/ a Higl^freouency short range reciprocating kicking stroke, 
said standing wave forming a nodal Mint located between said shoe member and said free end 
portion, said standing wave haying a root oscillating portion located between said shoe member 
and said nodal point, said standing wave having a free end oscillating portion located between 
said noda^int and said standing wave, said root oscillating portion oscillates ;n the same 
direction of said shoe member, said free end oscillating portion oscillates in the opposite direction 
of said root portion andysaid shoe member, said rib has sufficient resiliency and sufficient vertical 
dimension to permit said rib to experience at least 5% elongation and at least 2% compression as 
said rib experienceysaid deflection during said light kicking stroke, whereby said vertical 
dimension, said elongation range and said compression range are arranged to increase the 
snapping motion of said free end portion at the inversion point of said kicking stroke. 



16. The swim firr of claim 14 wherein said vertical dimension, said elongation range, and said 
compression range are arranged to permit the bending resistance of said rib to increase 
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exponentially as said load on said riband said blade member is increased fron^t light kicking 

stroke to a heavy kicking stroke, whereby said exponential increase ifi bendinfg resistance occurs 

in an amount effective to permit said blade member tamaintain orientation/ capable of producing 

significantly high speeds during said act oi swimming. / 

17. A swim fin comprising a resilient blade member having an upper fade, a lower face, outer side 
edges, a root portion, a free end portion, a shoe member secured tif said root portion of said blade 
member, and at least one resilient elongated rib secured to said Jolade member and extending 
substantially from said root portion toward said free end portion wherein said rib member is 
arranged to transfer a majority of the load created on said bfade member to said shoe member 
during the act of swimming, said rib being made with an/fclastomeric material that is sufficiently 
extensible to support a predetermined naturah^sojiany&equency within said rib and said blade 
member that is arranged to permit a stanjMng wave 1A form along the length of said rib when 
reciprocating shoe member oscillatio/is applied to salfl shoe member at a predetermined 
reciprocating frequency, said standing wave focming a nodal point located between said shoe 
member and said free end portion^ said standing wavjj? having a root oscillating portion located 
between said shoe member and daid nodal /oi^amd standing wave having a free end oscillating 
portion located between said noJal point/aitftaaid free end portion, said root oscillating portion 
oscillates in the same direction o^said y&oe member, said free end oscillating portion oscillates in 
the opposite direction of said root pmion and said shoe member, said rib has sufficient resiliency 
and sufficient vertical dimension Xq permit said rib to experience an elongation range of at least 
5% along an attacking portion ofi^aid rib and a compression range of at least 2% along a lee 
portion of said rib as said rib experiences said deflection during said light kicking stroke, whereby 
said vertical dimension, said/elongation range and said compression range are arranged to 
increase the snapping motion of said free end portion at the inversion point of said kicking stroke. 

18. A hydrofoil comprising a moveable blade member having opposing faces, outer side edges, a root 
portion, a free end p(Wtion,^said root portion secured to a predetermined body wherein, said, body is 
arrangedjo provid g a reciprocating propulsion oscillation to said blade member at>a 
predetermined reciprocating frequency, and at least one resilient elongated rib secured to said 
blade member^nd extending substantially from said root portion toward said free end_portion 
wherein saidyrib member is arranged to transfer a majority of the load created on said blade 
member created by said reciprocating oscillation to said predetermined body, said rib member 
having sufficient resilience to permit sakl blade member and said rib to experience a deflection of 
at least AO degrees from a neutral position to a predetermined reduced angle of attack under the 
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load created during said reciprocating oscillation wherein said deflection is measura! at a tangent 
to said rib taken at the midpoint along the length of said rib, and said rib has sufficient vertical 
dimension and sufficient extensibility to permit said rib to experience and elorigation range of at 
least 5% along an attacking portion of said rib and a compression range of art least 2% along a lee 
portion of said rib as said rib experiences said deflection during said reciprocating oscillation, said 
rib and said elastomeric material being arranged to support a natural resonant frequency within 
said rib and said blade member that is sufficiently close to the frequ#icy of th$ shock wave 
generated on said blade member at the inversion portion of said reciprocating oscillation to permit 
said shock wave to become significantly amplified through constructive wave addition with said 
resonant frequency, whereby said constructive wave additioj/creates an amplified oscillation in 
said free end portion of said blade member. 



19. A swim fin comprising a resilient bladejuemljer havjfig opposing faces, outer side edges, a root 
portion, a free end portion, a shoe member secured™ said root portion of said blade member, and 
at least one resilient elongated ribtextending substaptfially from said root portion toward said free 
end portion wherein said rib mdTiber is arranged to dairy a majority of the load created on said 
blade member during the act of swimmingj/said rib having sufficient transverse dimension to 
significantly prevent said rib f om buckling under/Said load during said act of swimming, said rib 



being made with an elastomer 



c material having a Shore A hardness measurement less than 85 



durometer. said rib member havingsGIFicirat resilience to permit said blade member and said rib 
to experience a light kick deflec\iOn of a/leasSU/ degrees from a neutral position during a light 
kicking stroke wherein said deflecHerns measured at a tangent to said blade member taken at the 
midpoint along the length of said blade member, and said rib has sufficient vertical dimension and 
horizontal dimension to cause said rib to experience at least 5% elongation and at least 2% 
compression as said rib experiences said deflection during said light kicking stroke, and said 
elastomeric material being capable of experiencing at least said 5% elongation and said 2% 
compression during s&id light kick deflection. 



20. A swim fin comprising a resilient blade member having opposing faces, outer side edges, a root 
portion, a free /nd portion, a shoe member secured to said root portion of said blade member, and 
at least one resilient elongated rib extending substantially from said root portion toward said free 
end portionr wherein said rib member is arranged to carry a majority of the load created on said 
blade member during the act of swimming, said rib having a substantially rounded cross section 
with sufficient transverse dimension to significantly prevent said rib from buckling under said 
load during said act of swimming, said rib being made with an elastomeric material having a 
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Shore A hardness measurement less than 85 durometer* said rib is sufficiently resnlient to 

experience a deflection to a predetermined reduced angle of attack around a transverse axis under 

said load, said rib having sufficient horizontal dimension, sufficient transverse dimension, and 

sufficient extensibility to permit said rib to experience an elongation range^f at least 5% along an 

attacking portion of said rib and experience a compression range of at leftst 2% along a lee portion 

of said rib as said rib experiences said deflection during under said loara, said shoe member is 

subjected to a shoe member reciprocating oscillation that oscillates Ix a predetermined kicking 

range and a predetermined kicking frequency, said elastomeric material being sufficiently 

extensible to support a natural resonant frequency within said rife and said bt&de member that is 

sufficiently similar tasaid predetermined kicking frequency^ permits astahding wave to form 

along the length of said rib as said predetermined kicking frequency causes said rib and said blade 

member to resonate at a harmonic of said natural resonant frequency, said standing wave forming 

a nodal point located between said shoe member and Said free end portion, said standing wave 

having a root oscillating portion located between said shoe member and said nodal point, said 

standing wave having a free end'oscillating porticm located between said nodal point and said free 

end portion, said root oscillating portion oscillates iWthe same direction of said shoe member, said 

free end oscillating portion Oscillates in the opposite direction of said root portion and said shoe 

member. I / I 

21. The swim fin of claim 2d wherein saidA'erticaJXnmension, said elongation range, and said 
compression range are dAa^^Aoj^ps^lht bending lesistance of said rib to increase 
exponentially as said rib aftd said Majfe member ^re deflected passed said light kick deflection 
experienced during said ligl^kicKjifg stroke as an increased load from a stronger kicking stroke is 
applied to said blade member,^herein said exponential increase in bending resistance occurs as 
said compression range becomes limited substantially near said light kick deflection in an amount 
effective to create a leewara shift in the neutral bending surface within the materiak)f said rib 
thereby creating an exponentially increased requirement for attacking side elongation within said 
material of said rib. / - 

22. A swim fin comprising a resilient blade member having opposing faces 4 outer side edges, a root 
portion, a free end portion, a shoe member secured to said root portion of said blade member, and 
at least one re/ilient elongated rib extending substantially from said root portion toward said free 
end portion therein said rib member is arranged to carry a majority of the load created on said 
blade meirroer during the act of swimming, said rib having a substantially rounded cross section, 
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said rib being made witK an elastomeric jnaterial having a Shore A hardness measur^meijt less 
than 85 durometer, said rib'member having sufficient resilience to permit said blade member and 
said rib to experience a light kick deflection of at least 10 degrees from a neutnfl position during a 
light kicking stroke wherein said deflection is measured at a tangent to said tffade member taken 
at the midpoint along the length of said blade member, and said rib has sufficient vertical 
dimension to permit said rib to experience at least 5% elongation and affleast 2% compression as 
said rib experiences said deflection during said light kicking strokfe, and said elastomeric material 
being capable of experiencing at least said 5% elongation and said/2% compression during said 
light kicking stroke, said elastomeric material being sufficiently/extensible to support a natural 
resonant frequency within said rib and said blade member thar permits a standing wave to form 
along the length of said rib when a significantly high frequency short range reciprocating shoe 
member oscillation is applied to said shoe member, said snoe member oscillation is similar to that 
used for a high frequency short range repifirocating^ic^ing stroke, said standing wave forming a 
nodal point located between said shoe member and said free end portion, said standing wave 
having a root oscillating portion located between s/id sn< >e member and said nodal point, said 
standing wave having a free encr oscillating portion located between said nodal point and said 
standing wave, said root oscillating portion oscn Hates iniche same direction of said shoe member, 
said free end oscillating portion oscillates in/he opposKe direction of said root portion and said 
shoe member. 

23. The swim fin of claim 22 wherein saicrveiWal dimension, said elongation i^nge, and said 
compression range are arrangecklfl^ermit theberraing resistance of said rib to increase 
exponentially as said rib and said Jolade member are deflected passed^said light kick deflection 
experienced during said light kicking stroke as an increased load from a stronger kicking stroke is 
applied to said blade member ./wherein said exponential increase in bending resistance occurs as 
said compression range becomes limited substantially, near said light kiclyjefleotion in an amount 

/ r 

effective to create a leeward shift in the neutral bending surface within the material of said rib 
thereby creating an exponentially increased requirement for attacki&g-side elongation within said 
material of said rib. 



24. A method for creating significantly consistent hydrofoil deflections, comprising: 

(a) providing spd hydrofoil with a blade member having two opposing surfaces, outer side 
edges, a r^fot portion secured to a predetermined body, a free end portion spaced from said 
root potion and said predetermined body, 



(b) providing said blade member with relative movement to a surrounding water n^edium in a 
manner that creates an attacking portion of said blade member and a lee pocnon of said blade 
member, / 

(c) providing said blade member with an elastomeric load bearing material having sufficient 
elastomeric resilience to permit said blade member to experience a J^ght load deflection to a 
predetermined light load reduced angle of attack from a neutral Wade position during 
significantly light load conditions created by said relative moWment, wherein said light load 
deflection is at least 10 degrees from neutral blade position amd said light load deflection is 
measured from a lengthwise tangent to said blade membe/at a midpoint between said root 
portion and said free end portion, / 

(d) providing said blade member with sufficient verticaLaimension and sufficient extensibility to 
permit said blade member to experience a light kiolc elongation range of at least 5% along an 
attacking portion of said blade member during s#d light load deflection, 

(e) providing said blade member with sij^ScreflTyertical dimension and sufficient extensibility to 
permit said blade member to experience a ligBt kick compression range of at least 2% along 
an attacking portion of said Wade membaf duryic said light load deflection, 

(f) providing said blade member with sufficient transverse dimension to permit said blade 
member to substantially maintain orientation^feffective in generating said elongation range 
and said compression rai ge, / / 

(g) arranging said vertical di nens joyL sflkrfransverse dimension, said elongation range and said 
compression range to perW s^fia tf^de^nember to experience a significantly exponential 
increase in bending resistances said blade member is deflected beyond said light load 
deflection, wherein said increase in bending resistance is created by a shift in position of the 
neutral bending surface/within said blade member toward said lee surface as said blade 
member is deflected passed said light load deflection, whereby said blade member is able to 
experience exponential increases in bending resistance as said blade member is deflected 
passed said light load deflection with increased loading conditions. 

25. A method for creating significantly consistent hydrofoil deflections, comprising: 

(a) providing said hydrofoil with a blade member having two opposing surfaces, outer side 
edges, a rpot portion secured to a predetermined body, a free end portion spaced from said 
root portion and said predetermined body, 

(b) providing said blade member with relative movement to a surrounding water medium in a 
manner that creates an attacking portion of said blade member and a lee portion of said blade 
m/mber, 
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(c) providing said blade member with an elastomeric load bearing material havins^ufficient 

elastomeric resilience to permit said blade member to experience a light loaja deflection to a 
predetermined light load reduced angle of attack from a neutral blade position during 
significantly light load conditions created by said relative movement, y/nerein said light load 
deflection is at least 10 degrees from a neutral blade position and sai€ light load deflection is 
measured from a lengthwise tangent to said blade member at a nyflpoint between said root 
portion and said free end portion, / 

(d) providing said blade member with sufficient vertical dimension and sufficient extensibility to 
permit said blade member to experience a predetermined/fight load elongation range of at 
least 5% along an attacking portion of saidjjlade meraoer during said light load deflection, 
and providing said blade member wi^ufficient 1 
compressibility to permit said blade member to 

compression range of at least 2% along an att^ckin£ pjortion of said blade member during said 
light load deflection, / / 

(e) providing said blade member with sufficient transvei/ 
member to significantly maintain orientations effetfive in generating said elongation range 
and said compression range! y kf 

(f) arranging said vertical dimension, sktd-tf^sWse dimension, said elongation range, and said 
compression range to permit &id blade iriember to experience a significantly exponential 
increase in bending resistance a^sairfolade member is deflected beyond said light load 
deflection to an increased load deflection, wherein said light kick compression range is 
exceeded in an amourix effective to cause the neutral bending surface existing within said 
blade member to experience a significant shift in position toward said lee surface from a light 
load neutral bending surface location to an increased load neutral bending surface location, 
whereby said snift creates a proportionally large increase in the degree to that said light load 
elongation range must be exceeded in order to permit said blade member to bend to said 
increased/load deflection. 



tical dimension and sufficient 
4 

ence a predetermined light kick 



le dimension to permit said blade 



